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Date: October 25, 2004 



Declaration 



I, Mariko Uchida, a translator of Fukuyama Sangyo Honyaku Center, Ltd., of 16-3, 
2-chome, Nogamhcho, Fukuyama, Japan, do solemnly and sincerely declare that I 
understand well both the Japanese and English languages and that the attached 
document in English is a full and faithful translation, of the copy of Japanese 
Unexamined Patent Publication No. Sho-60-239341 laid open on November 28, 
1985. 




Mariko Uchida 



Fukuyama Sangyo Honyaku Center, Ltd. 




BIOACTIVE GLASS OR BIOACTIVE GLASS CERAMIC 

Japanese Unexamined Patent Publication No. Sho-60-239341 

Laid-open on: November 28, 1985 

Application No. Sho-59-97166 

Filed on: May 14, 1984 

Inventor: Hiroshi TAKAHASHI and Katunari KTAKENAKA 
Applicant: Minolta Camera Co., Ltd. 

SPECIFICATION 

1 . TITLE OF THE INVENTION 

BIOACTIVE GLASS OR BIOACTIVE GLASS CERAMIC 

2. WHAT IS CLAIMED IS; 

A bioactive glass or a bioactive glass ceramic comprising 
the following compositions at weight percentage: 
Si0 2 : 20 to 55 weight % . 
A1 2 0 3 : 20 to 40 weight % 
Na 2 0: 5 to 20 weight % 
CaO: 2 to 24 weigh t% 
P 2 0 5 : 2 to 20 weigh t% 
MgO: 0 to 15 weight % 
K 2 0: 0 to 5 weight % 

Combined quantity of Ti0 2 and Zr0 2 : 0 to 5 weight % 
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Fluorine: 0 to 3 weight % 
3. DETAILED DESCRIPTION OF THE INVENTION 

This invention relates to a bioactive glass for artificial 
implants used as a single substance or a composite with a metal 
or an inorganic substance and also relates to a bioactive glass 
ceramic prepared by heat treatment of the bioactive glass. 

Some conventional implants are those described in Japanese 
Patent Application No. Sho-51-8970, or bioactive glasses 
spontaneously bonding with bones in the body and glass ceramics 
crystallized by heat treatment of the bioactive glasses. 
However, such bioactive glasses have disadvantages or inferior 
chemical endurance such as low water resistance and low acid 
resistance. For example, the bioactive glass listed as sample 
No. 12 in Table 2 of the above Japanese Patent Application No. 
Sho-51-8970 was tested for the chemical endurance, according 
to the procedures set by the Japanese Optical Glass Industrial 
Standards, to yield very poor results, namely, second grade 
of water resistance and fourth grade of acid resistance. 

This invention has been made in view of improving these 
disadvantages, aiming at providing a bioactive glass and a 
bioactive glass ceramic capable of improving chemical 
endurance, as compared with the above example. 

In addition, the invention relates to a bioactive glass and 
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the bioactive glass ceramic comprising the following 
compositions at weight percentage. 

Si0 2 : 20 to 55 weight % 

A1 2 0 3 : 20 to 40 weight % 

Na 2 0: 5 to 20 weight % 

CaO: 2 to 24 weigh t% 

P 2 0 5 : 2 to 20 weigh t% 

MgO: 0 to 15 weight % 

K 2 0: 0 to 5 weight % 

Combined quantity of Ti0 2 and Zr0 2 : 0 to 5 weight % 
Fluorine: 0 to 3 weight % 

Reasons for restricting the compositions will be explained 
as follows- Si0 2 is a composition for stabilizing the 
structure of the second layer (II) , and a content of below 20 
weight % (hereinafter abbreviated as %) would result in 
opalescence and an increased tendency of devitrification, 
whereas a content of above 55% would result in a greater 
viscosity at high temperatures and a subsequent difficulty in 
vitrification. A1 2 0 3 is also a composition for stabilizing the 
structure of glass, and a content of below 20% would result 
in an insufficient performance whereas a content of above 40% 
would result in a markedly deteriorated viscosity and a 
subsequent difficulty in vitrification. Na 2 0 is a composition 
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for improving meltability, and a content of below 5% would 
result in an insufficient performance whereas a content of 
above 20% would result in phase splitting and opalescence . CaO 
is a composition for contributing to bioactivity and improving 
meltability, and a content of. below 2% would result in an 
excessively increased viscosity and a subsequent difficulty 
in vitrification whereas a content of above 24% would result 
in phase splitting and opalescence. P 2 0 5 is a composition for 
contributing to the bioactivity and forming the structure of 
glass to attain stabilization and a content of below 2% would 
result in opalescence and an increased tendency of 
devitrification, whereas a content of above 20% would result 
in phase splitting and opalescence. 

MgO is a composition for improving meltability, and a content 
exceeding 15% would result in phase splitting and opalescence. 
K 2 0 is a composition for improving meltability, and a content 
exceeding- 5% would result in phase splitting and opalescence. 
Fluorine is a core-forming agent for heat treatment and a 
content exceeding 3% would result in a greater stimulation to 
the body, which is not favorable. Fluorine includes fluorides 
such as CaF 2 . Ti0 2 and Zr0 2 are compositions for stabilizing 
glass, and a combined content of these exceeding 5% would result 
in a poor melting property, which is not favorable. In this 
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instance, a favorable combined content of Ti0 2 and Zr0 2 is 5% 
or less. Ti0 2 or Zr0 2 may be used solely or in combination. 

Table 1 shows the compositions of the bioactive glass example 
meeting a range of the above compositions, together with the 
glass transition point, softening point and expansion 
coefficient. In this table, contents of all the compositions 
are expressed in weight % and a mark of - indicates that the 
composition concerned is not contained. 
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The above bioactive glass examples were prepared by the 
following steps, namely, individual compositions were weighed 
so as to give 400g glass, well mixed, melted at 1500 to 1600°C 
for 5 hours in a platinum crucible, then cast into molds and 
the molded articles were taken out and cooled gradually. Table 
1 enlists the individual compositions at weight % for the thus 
prepared glasses. These glasses were processed into a round 
bar (4**15 'mm) which was implanted longitudinally into the 
thigh bone of an adult dog. The implanted bar was attempted 
to be removed by incision 8 weeks after surgery, but it closely 
bonded with the bone and could not be detached, from which the 
bioactivity was confirmed. 

When the bioactive glasses enlisted in Table 1 were 
heat-treated at 800 to 1000°C, those free of CaF 2 (Example No . 10 
to 14) exhibited precipitation of nefeline and labradorite, 
whereas those containing CaF 2 (Example No.l to 9) exhibited 
precipitation of apatite to obtain glass ceramics (crystalline 
glasses) . These glass ceramics were tested in the same way as 
in the above bioactive glass, from which the bioactivity was 
also confirmed. 

In order to demonstrate the effect of the invention, the 
bioactive glass (Example No. 6) enlisted in Table 1 was tested 
for chemical endurance in the same way as previously to obtain 
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results, which were the first grade of water resistance and 
also the first grade of acid resistance. In other words, the 
present invention is able to provide a bioactive glass or a 
bioactive glass ceramic capable of retaining a sufficient 
bioactivity which is also appropriate for a prolonged use, with 
relatively slow acquisition of bioactivity. 



Applicant: MINOLTACAMERA Co., Ltd. 




AMENDMENT 

June 29, 1984 

To: Mr. Manabu Shiga 
Comissioner of the Patent Office 

1. Indication of the case 

Patent application No. 97166 filed in 1984 

2. Title of the invention 

Bioactive glass or bioactive glass ceramic 

3. Person to make an amendment 
Relation with the case: applicant 

Address: Osaka Kokusai building, 30, 2-chome Azuchi-cho, 
Higashi-ku, Osaka, 

Company name (607): Minolta Camera Co., Ltd. 
Representative: Hideo Tajima 

4. Date of amendment order 
Voluntary amendment 



5. Object of amendment 



(1) Column of the specification, "Detailed description of the 
invention" 

6. Contents of amendment 

(1) "the second layer (II)" on the 10 th line, page 3, in the 
specification shall be deleted. 

(2) "a relatively slow acquisition of the bioactivity" on the 
6 th line, page 8, in the specification shall be deleted. 

Applicant: Minolta Camera Co., Ltd. 



